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DETAILED ACTION 

1. Claims 1-20 are presented for examination in this application (10,678,939) filed 
on October 2, 2003. 

Claim Rejections * 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
forni the basis for the rejections under this section made In this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign countiy or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

3. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Cheng 
etal. (U.S. 5.701,516). 

As to claim 1, Cheng et al. disclose a data storage caching system [High- 
Perfomnance Non-Volatile RAM Protected Write Cache Accelerator System Employing 
DMA and Data Transferring Scheme (title); figure 2], comprising: 
a cache access concentrator [the corresponding cache access concentrator is the 
VME Interface Unit (figure 3a, 12) residing inside the storage processor (figure 2, 38)] 
configured to accept storage requests from a host interface [figure 2 shows that 
the storage processor (38) interfaces with a host processor (32) via a VME bus (12); 
column 5. lines 34-57; a single word (32 bits wide) message descriptor is passed by 
the host processor directly to a command FIFO (figure 3a, 64) oh the storage 
processor, ... (column 7. lines 41-65)]; and 

a write cache controller [figure 3a shows the corresponding write cache controller 
including a DMA controller (72)] coupled to the cache access concentrator [the 
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corresponding cache access concentrator is tlie VME interface Unit (figure 3d, 12) 
residing inside the storage processor (figure 2, 38); figure 3a shows how the VME 
interface Unit is coupled to the OI^A controller] and configured to accept requests 
from the cache access concentrator [figure 3a shows the path of the commands 
comprising VME Interface Unit (62) -> Command FIFO (64) -> internal bus (54) -> 
DMA Controller (72); column 9, lines 9-24). 

As to claim 2, Cheng et ai. teach that the cache access concentrator [the 
corresponding cache access concentrator is the VME Interface Unit (figure 3a, 12) 
residing inside the storage processor (figure 2, 38)] is configured to accept storage 
requests from additional hosts [the conresponding additional hosts include the 
network processor (figure 2, 46) and the fite processor (figure 2, 36); the present 
invention contemplates utilization of a system administration level file such as/etc/fstab 
to identify file systems that are expressly to be treated as subject to write caching. The 
default circumstance is to not cache write data operations. By identifying those file 
systems that are to be subject to write data caching, the file processor 36, in the 
processing of a data transfer request involving write data, preferably identifies whether 
the data write may be cached by the type of data write request message sent to the 
storage processor 38 (column 6. lines 10-20)]. 

As to claim 3, Cheng et al. teach that the cache access concentrator is 
configured to pass write requests to the attached distributed write cache [the 
distributed write cache comprises a Non-Volatile RAM (hA/RAM, figure 3a, 76; column 
3, lines 15-22) and a plurality of distributed buffers (BUF, figure 3b, 85; lines 15-22), 
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each of the buffers is associated with a data channel (figure 3a, 860^869: column 9, 
lines 9-24), which is connected to one or more disk drives (DISK, figure 2, 40; column 
5. lines 45-50)] comprised of at least one write cache controller [figure 3a shows 
the corresponding write cache controller Including a DMA controller (72)] . 

As to claim 4, Cheng et ai. teach that the write cache controller Is coupled to 
at least one disk drive [DISK (figure 2, 40); the storage processor 38 includes a non- 
volatile RAM array 42 with battery backup 44 for selectively storing write data intended 
for any one of an array of disks 40. numbering from as few as one disk drive to as 
manv as 60 drives on 10 parallel SCSI data channels (column 5, lines 45-50)]. 

As to claim 5, Cheng et ai. teach that the write cache controller is coupled to 
at least one battery backed power source [Battery, figure 3a. 88] that provides 
sufficient power to flush all cached write data to disk [in changing state, the 
storage processor 38 attempts to flush ail unwritten cache page data stored by the 
non-volatile RAM array 42 to the disks 40 (column 7, lines 13-17; column,7. lines 25- 
34)] in the event of a power outage [a battery 22 is provided to maintain power to the 
non-volatile RAM array 20 in the absence of ordinary system power. The battery 22 
allows the cache data present in the non-volatile RAM anray 20 to be maintained 
through a power cycling of the system 10, thereby allowing data maintained in the non- 
volatile RAM array 20 to be updated to the disk sub-system 18 as part of an error 
recovery process (column 4. lines 47-53); a battery status indication signal is provided 
essentially from the battery 88 to the local bus 54 to allow status monitoring by the 
microprocessor 52 (column 8, lines 65-67)]. 
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As to ciaim 6, Cheng et ai. disclose a data storage caching system [High- 
Performance Non-Volatile RAM Protected Write Cache Accelerator System Employing 
DMA and Data Transferring Scheme (title); figure 2] comprising: 
a write cache controller system [figure 3a shows the corresponding write cache 
controller system including a DMA controller (72)] configured to accept storage 
request from a host interface [figure 2 shows that the storage processor (38) 
interfaces with a host processor (32) via a VME bus (12); column 5, lines 34-57; a 
single word (32 bits wide) message descriptor is passed by the host processor directly 
to a command FIFO (figure 3a. 64) on the storage processor, ... (column 7. lines 41- 
65)]; and 

a controller device coupled to a hard disk [DISK (figure 2, 40); the storage 
processor 38 includes a non-volatile RAM array 42 with battery backup 44 for 
selectively storing write data intended for any one of an array of disks 40, numbering 
from as few as one disk drive to as many as 60 drives on 10 parallel SCSI data 
channels (column 5. lines 45-50)]; and 

a controller device coupled to a backup battery power system [Battery, figure 3a, 
88; a battery 22 is provided to maintain power to the non-volatile RAM array 20 in the 
absence of ordinary system power. The battery 22 allows the cache data present in 
the non-volatile RAM array 20 to be maintained through a power cycling of the system 
10, thereby allowing data maintained in the non-volatile RAM array 20 to be updated to 
the disk sub-system 18 as part of an error recovery process (column 4, lines 47-53); a 
battery status indication signal is provided essentially from the battery 88 to the local 
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bus 54 to aiiow status monitoring by the microprocessor 52 (column 8. tines 65-67)]; 
and 

a controller system [storage processor (figure 2, 38; figure 3a}] coupled to memory 
[Non-Volatile RAM (NVRAM, figure 2, 42; figure 3a, 76; column 3, lines 15-22)] for 
storing cache entries [cache data writes from the VME interface unit 62 are passed 
by the register 74 to the non-voiatlle cache memory 76 for storage at an address 
provided by the DMA controller 72 via the address lines portion of the control bus 84 
(column 9, lines 13-18)|. 

As to claim 7, Cheng et al. teach that the write cache controller is coupled to 
at least one disk drive in a single mechanical module [figures 2 and 3a; the storage 
processor 38 Includes a non-volatile RAM array 42 with battery backup 44 for 
selectively storing write data intended for any one of an an^ay of disks 40, numbering 
from as few as one disk drive to as many as 60 drives on 10 parallel SCSI data 
channels (column 5. lines 45-50)]. 

As to claim 8, Cheng et al. teach that the write cache controller is coupled 
more than one host adaptor [the plurality of hosts include the host processor (figure 
2, 32), the network processor (figure 2, 46) and the file processor (figure 2, 36); the 
present invention contemplates utilization of a system administration level file such 
as/etc/fstab to identify file systems that are expressly to be treated as subject to write 
caching. The default circumstance is to not cache write data operations. By identifying 
those file systems that are to be subject to write data caching, the file processor 36, in 
the processing of a data transfer request involving write data, preferably identifies 
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whether the data write may be cached by the type of data write request message sent 
to the storage processor 38 (column 6, lines 10-20)] and provides multi-ported 
access to a single ported hard disic [the storage processor 38 Includes a non-volatile 
RAM an^ay 42 with batteiy backup 44 for selectively storing write data intended for any 
one of an array of disks 40. numbering from as few as one disk drive to as many as 60 
drives on 10 oarailel SCSI data channels (column 5. lines 45-50); the distributed write 
cache comprises a Non-Volatile RAM (NVRAM, figure 3a. 76; column 3, lines 15-22) 
and a plurality of distributed buffers (BUF, figure 3b, 85; lines 15-22), each of the 
buffers is associated with a data channel (figure 3a, 860-869; column 9, tines 9-24), 
which is connected to one or more disk drives (DISK, figure 2, 40; column 5, lines 45- 
50)]. 

As to claim 9. Cheng et al. disclose a method for caching disk read and write 
requests in a distributed cache system [the distributed write cache comprises a 
Non-Volatile RAM (NVRAM, figure 3a, 76; column 3, lines 15-22) and a plurality of 
distributed buffers (BUF, figure 3b. 85; lines 15-22), each of the buffers is associated 
with a data channel (figure 3a, 860-869; column 9. lines 9-24), which is connected to 
one or more disk drives (DISK, figure 2. 40; column 5, lines 45-50)J, comprising: 
caching the write requests at interface speed through a write cache controller 
into a battery protected memory [cache data writes from the VME interface unit 62 
are passed by the register 74 to the non-volatile cache memory 76 for storage at an 
address provided by the DMA controller 72 via the address lines portion of the control 
bus 84 (column 9. lines 13-18); a battery 22 is provided to maintain power to the non- 
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volatile RAM array 20 in the absence of ordinary system power. The battery 22 allows 
the cache data present in the non-volatile RAM an^ay 20 to be maintained through a 
power cycling of the system 10, thereby allowing data maintained in the non-volatile 
RAM array 20 to be updated to the disk sub-system 18 as part of an enror recovery 
process (column 4, lines 47-53); a battery status indication signal is provided 
essentially from the battery 88 to the local bus 54 to allow status monitoring by the 
microprocessor 52 (column 8, lines 65-67)]; 

scheduling cached write data to be written to disk from battery baclced memory 

[all write cache control operations and recovery procedures will, in accordance with the 
present invention, occur substantially outside of the conventional boundaries of an 
operating system executed by the computer system 30. That is, the write caching 
control, error recovery control and write data optimization operations occur at a level 
below that of the operating system device driver level having responsibility for interface 
control over the storage processor 38 (column 6, lines 1-8)]; and 
writing the previously cached write data to dislc, thus completing the already 
acknowledged write transaction to disk while making cache entries available for 
future incoming write commands [an advantage of the system 10 is the data write 
operations can be directed through the non-volatile RAM an^ay 20 resulting in a 
substantial increase in the apparent disk sub-system 18 performance. That is. where 
further operations for an executing process must wait until a pending write request has 
completed to the disk sub-system 18, completion of the write to the non-volatile RAM 
array 20 allows the write acknowledgment to be returned much sooner . Thus, 
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apparent performance is increased in proportion to the ratio of disic sub-system vyrrite 
access speed to the write access speed of the non-voiatiie RAM array 20 (column 4, 
lines 54-64)]. 

As to claim 10, Cheng et al. teach creating a pool of available cache entries to 
accommodate new write commands {the con-esponding pool of cache entries 
comprise a Non-Volatile RAM (NVRAM, figure 3a, 76; column 3. lines 15-22) and a 
plurality of distributed buffers (BUF, figure 3b, 85; lines 15-22). each of the buffers is 
associated with a data channel (figure 3a, 860^869; column 9, lines 9-24), which is 
connected to one or more disk drives (DISK, figure 2, 40; column 5. lines 45-50)]. 

As to claim 1 1 , Cheng et al. teach responding to read requests for data 
previously requested and currently in cache [read requests are treated as cache 
bypasses thereby maximizing the availability of the cache for cached write requests 
optimizations. Further, the capability for selectively caching write requests based on 
file system Identification is provided (column 3, lines 39-43)]. 

As to claim 12, Cheng et al. teach acknowledging a write request once it has 
been cached in the battery protected memory [by storing cache pages of write data 
in the non-volatile memory, an immediate acl<nowledqement of the data write can be 
issued to the host computer svstem while allowing the controller to process the 
relationship between the cached pages of data in the non-volatile memory for 
optimizing subsequent data transfer operations necessary to move the cached pages 
of data from the non-volatile memory to the channel data buffers (column 3, lines 15- 
22)1. 
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As to claim 13, Cheng et al. teach flushing all of the write cache contents to 
the disk in the event of a power failure before shutting down the disk drive [in 
changing state, the storage processor 38 attempts to flush all unwritten cache page 
data stored by the non-volatile RAM array 42 to the disks 40 (column 7, lines 13-17; 
column 7. lines 25-34); a battery 22 is provided to maintain power to the non-volatile 
RAM array 20 in the absence of ordinary system power. The battery 22 allows the 
cache data present in the non-volatile RAM array 20 to be maintained through a power 
cycling of the system 10, thereby allowing data maintained in the non-volatile RAM 
array 20 to be updated to the disk sub-system 18 as part of an error recovery process 
(column 4. lines 47-53); a battery status indication signal is provided essentially from 
the battery 88 to the local bus 54 to allow status monitoring by the microprocessor 52 
(column 8. lines 65-67)]. 

As to claim 14. Cheng et al. teach that the flushing preserves the integrity of 
all acknowledged writes [The battery 22 allows the cache data present in the non- 
volatile RAM array 20 to be maintained through a power cycling of the system 10, 
thereby allowing data maintained in the non-volatile RAM array 20 to be updated to the 
disk sub-system 18 as part of an error recovery process (column 4, lines 47-53)]. 

As to claim 15. refer to "As to claim 1." "^As to claim 6" and "As to claim 9." 

As to claim 16, refer to "As to claim 10." 

As to claim 17, refer to "As to claim 11." 

As to claim 18, refer to "As to claim 12." 

As to claim 19. refer to "As to claim 13." 
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As to claim 20, refer to "As to claim 14," 

4. RelatedPrior Art Of Record 

The following list of prior art is considered to be pertinent to applicant's invention, 
but not relied upon for claim analysis conducted above, 

> Acton et al. (U.S. 6,957,355). ""Method and System for Dynamically Adjusting 

Storage System Write Cache Based on the Backup Battery Level. " 
• Howe, (U.S. Patent Application Publication 2003/0212921). 'Write Cache 

Recovery after Loss of Power." 
" Thompson et al. (U.S. 5,623,625), Xomputer Network Server Backup with 
Posted Write Cache Disk Controllers.*' 

Conclusion 

5. Claims 1-20 are rejected as explained above. 

6. Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Sheng-Jen Tsai whose telephone number is 571-272- 
4244. The examiner can normally be reached on 8:30 > 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on 571-272-4182. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application infonnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direcLuspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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